Can brief mindfulness training reduce ostracism's psychological damage?. by Chan, Tsz Ying Amy. & Chinese University of Hong Kong Graduate School. Division of Psychology.
Can Brief Mindfulness Training Reduce Ostracism’s Psychological Damage?
CHAN, Tsz Ying Amy
A Thesis Submitted in Partial Fulfilment 




The Chinese University of Hong Kong
August 2012
2Thesis/Assessment Committee
Professor Xuexin Zhang (Chair)
Professor Winnie Wing Sze Mak (Thesis Supervisor)
Professor Patrick Wing Leung Leung (Committee Member)
Professor Samuel M. Y. Ho (External Examiner)
1ACKNOWLEDGEMENTS
I am truly thankful to my supervisor, Professor Winnie Mak, for her tremendous 
amount of patience and guidance throughout these two years. Not only has she taught 
me the technicalities on doing research, she also showed me the meaning and value of 
being a good researcher. Her relentless effort and unswaying belief in making a more 
righteous world inspires me. And it is this kind of dedication that keeps reminding me 
why I am doing what I am doing.
My re-pursuit of an academic life would also be impossible without the devoted 
support of my dear husband Chin Tang. He always put faith in me even I doubt; and 
cracks me up when I feel down. No amount of words would be ever enough to show my 
appreciation for him.
  I would also like to show my gratitude to Professor John Zhang, Professor 
Patrick Leung, Professor Winton Au, and Professor Samuel Ho for serving on my thesis 
committee. And I have to thank Mr. Chiu Tze Chau for all the technical support; 
Professor Vincent Tse for his advice and assistance on using the game paradigm. 
Celia, Eddie, Kevin, Maggie and other MakLab members, ‘Thank you’ for all the
idea bouncing and sharing which makes doing research fun!
Lastly, I want to thank my parents and my sister Kitty, who gave me suggestions 





Ways to Combat Stigma.............................................................................................2
Existing Efforts..................................................................................................2
Mindfulness Mechanism in Reducing the Negative Impacts of Being Socially 
Excluded.....................................................................................................................3
What is Mindfulness?.........................................................................................3
Suggested Mechanism on How Mindfulness Deals with Ostracism.........................7
Mindfulness Based Approach............................................................................9
Evidence of Mindfulness on Stigma Reduction...............................................10
Constraint Of Current Mindfulness Intervention.............................................11















Hypothesis 1.1: Meditation Group Has the Lowest Physiological Arousal (i.e. HR, 
SC) Followed by Relaxation and Control Groups during and after Cyberball Game
..................................................................................................................................29
Hypothesis 1.2: Meditation Group was Least Threatened by the Social Exclusion 
Effect of the Cyberball Game, Followed by Relaxation and Control......................31
Hypothesis 1.3: Meditation Group had the Most Positive Attitude and Least 
Negative Attitude toward Self and Other, Followed by Relaxation and Control.....32
Hypothesis 2: Meditation Group was the Most Mindful, Measured by SMQ and 
SOFI, Followed by Relaxation and Control Groups................................................33
Hypothesis 3 Meditation Group has the Most Positive Communication Style (3.1) 
and Give the Largest Amount of Points to Opponents (3.2), Followed by Relaxation
and Control Groups..................................................................................................36
Hypothesis 4: Mindfulness Trait’s Interaction with Group Assignment in Affecting 
Outcomes..................................................................................................................36
Correlational Analysis......................................................................................36
Group X Baseline Mindfulness Interaction Effect...........................................39
3Hypothesis 5: Trait Self-Compassion’s Interaction with Group Assignment in 
Affecting Outcomes.................................................................................................41
Discussion........................................................................................................................43
Was the Brief Mindfulness Training Successful in Reducing the Negative Effect of 
Ostracism?................................................................................................................43
Decrease in Physiological Arousal...................................................................43
Stronger Resilience toward Ostracism?...........................................................44
Does Mindfulness Increase Selfless Behavior?...............................................45
Implicit Attitudes toward Self and Others........................................................46
Was Brief Mindfulness Session Successful in Improving Mindfulness?.........47
How Does the Mindfulness and Self-Compassionate Predisposition Affect 




Instruction for meditation group..............................................................................57




Self-Compassion Scale (26 Items)...........................................................................65
APPENDIX D..................................................................................................................66
Southampton mindfulness questionnaire (SMQ) 16 item........................................66
APPENDIX E...................................................................................................................67
Self-Other Four Immeasurable (SOFI)....................................................................67
APPENDIX F...................................................................................................................68






5Abstract of thesis entitled:
6This study utilized the experimental multimodal approach to explore the effectiveness of
brief mindfulness training in reducing the psychological distress induced by ostracism, 
comparing with brief relaxation training and no intervention control. Participants 
included 161 undergraduate and graduate students from CUHK. Cyberball game 
paradigm was used to simulate social exclusion. All participants were randomized into 3 
groups: 1) meditation, 2) relaxation, 3) no intervention control. Physiological measures 
(i.e., skin conductance, heart rate), mixed-motive task, and implicit test (i.e. lexical 
decision task), and self-reports were used to assess emotional distress, interactions 
styles, attitudes toward self and others, and change in mindfulness. Results indicated that
meditation group expressed higher level of self-esteem and sense of meaningful 
existence despite of social rejection in comparison with no intervention control. 
However, there was no significant difference between meditation and relaxation group. 
In terms of the mindfulness qualities as measured by Southampton Mindfulness 
Questionnaire (SMQ) and Self-Other Four Immeasurables (SOFI), meditation group 
reported greater enhancement in SOFI Positive-Self, while other two groups remain 
statistically unchanged. For SOFI Positive-Other, only meditation group remained as 
positive as before while other two groups dropped. However, the result from other 
mindfulness measurement (i.e. SMQ) and dimensions (i.e. SOFI Negative-Self, SOFI 
Negative-Other) revealed no significant group difference. In addition to the two 
mindfulness scales, the Self-Compassion Scale (SCS) was also used to capture the 
baseline self-compassion disposition. Correlational result showed that, being more 
mindful and self-compassionate was in general associated with feeling less threatened 
by the exclusion task. Interestingly, people of various levels of mindfulness and self-
7compassion could benefit from mindfulness training differently. For example, 
participants who were more self-compassionate would display more generous behavior 
only if they were in meditation group. However, for those who scored low on baseline 
SOFI Negative-Other, meditation reduced their tendency to blame others. Contrary to 
expectation, no statistically significant difference was found across conditions in implicit
self-other attitudes and interaction styles. For physiological arousal, no significant cross 
group difference was identified with the exception of during the post-Cyberball period, 
in which skin conductance was significantly higher for meditation and relaxation groups 
relative to no-intervention control. . Limitations in the Cyberball manipulation and 
intervention implementation were noted, which may impact the study findings. In sum, 
despite the small effect observed in the mindfulness training condition, the practical 
value of an abbreviated mindfulness format cannot be ignored, particularly for the 
socially ostracized population whom may not have the luxury to experience the full-




161 名香港中文大學的本科生和研究生。並用了 Cyberball 遊戲去模擬社會排斥。
所有參加者被隨機分成三組: 1) 靜觀、 2) 自律鬆弛、 3) 控制組。我根據他們的
生理反應測量 (如皮膚電導、心率), 混合動機任務，隱含測試(i.e. lexical decision 
task)，和自我評估去度量情緒困擾、互動模式、對自己和他人的態度、和在靜觀




變上，我們使用兩套問卷: （一）Southampton Mindfulness Questionnaire (SMQ), 
（二）Self-Other Four Immeasurables (SOFI) 。結果顯示，靜觀組在 SOFI Positive-
Self 方面有明顯的提升; 而在 SOFI Positive-Other 能維持不變，相反其他兩組就有
顯著的下降。可是，SMQ 和 SOFI 問卷的其餘部分 (例如：SOFI Negative-Self, 
SOFI-Negative-Other)，沒有發現顯著的組間差異。除了採用兩份靜觀問卷外，我
也使用了 Self-Compassion Scale (SCS)  來測量慈心品性對結果的影響。結果顯示，
性格較為靜觀及慈心的人,  沒有那麽容易受排斥而引至有不良影響。有趣的是，
不同層次的靜觀性格和自我慈悲能有不同的訓練受益。例如，慈心的人在靜觀後
會更為慷慨。然而，對於那些 SOFI Negative-Other  低分的人，在靜觀後會減少對
別人指責的傾向。可是，其他結果 (例如: 混合動機任務、隱含測試 ) ，卻找不到
跨組的差異。在生理反應測量方面，結果便與預期不太一致: 靜觀組和自律鬆弛組
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1Introduction
Stigmatization and Ostracism
Socialization is nature of living organism. It enhances the survival of the group 
and ascertains the continuation of its genetic blue-print. However, for people who carry 
stigmas, they can become easy target for labeling, rejection and discrimination (Link & 
Phelan, 2001). Being rejected can be painful. Such emotional pain can trigger 
neurological pathway similar to physical pain’s (Eisenberger, Lieberman, & Williams, 
2003).
Being an outcast can be detrimental to both mental well-being and physical 
health. Meta-analysis study among 49 studies examining the relationship between self-
stigma and mental health across a variety of stigmatized groups revealed that 
stigmatization has a medium negative correlation with mental health. (Mak, Poon, Pun, 
& Cheung, 2007). Sometimes, even ambivalent or neutral evaluations from others are 
enough to trigger psychological distress (Leary, Haupt, Strausser, & Chokel, 1998).
Constantly living under the shadow of perceived discrimination can be stressful. 
The feeling of hurtfulness and anger can slowly lead to the loss of self-esteem and sense 
of control (Leary, Koch, & Hechenbleikner, 2001; Williams & Zadro, 2005). According 
to Kip Williams’s temporal need-threat model (2009), ostracism can threaten four 
fundamental needs: 1) belonging, 2) maintaining high self-esteem, 3) sense of control 
over individual’s social environment, 4) and feeling recognized for existence (Williams, 
2009). Jeopardizing these needs can impair psychological and physical well-being 
(Williams, 2009). It is no wonder that discrimination is found to be associated with 
higher rates of physical illness and risk factors for chronic health problems, such as 
2alcoholism, cigarette smoking, and poorer compliance with medical recommendations 
(Williams, Neighbors, & Jackson, 2002).
Ways to Combat Stigma
Existing Efforts
There is a large body of literature covering various strategies in fighting against 
both self-stigma and public stigma. The literature review conducted by Heijinders & van
der Meij (2006) categorized these strategies into several levels. They fell into a wide 
spectrum from intrapersonal focus to macro, institutional approach. Interventions in the 
intrapersonal level usually used individual counseling, cognitive behavioral therapy, and 
peer support groups to modify self-stigmatizing views and to promote positive 
attitudinal change (Heijinders & van der Meij, 2006). On the interpersonal level, 
interventions focus on the relationship between stigmatized individuals and their 
immediate environment. For example, in the area of HIV/AIDS, care-givers would be 
educated about the biological nature of the illness and ways of transmission in order to 
minimize the external stigma (Heijinders & van der Meij, 2006). In the community 
setting, rehabilitation has been emphasizing on social integration and demystifying 
misconception via contacts (Heijinders & van der Meij, 2006). In the organizational and 
institutional level, training programs and policy changes are implemented to create a 
more equal environment. Person-centered approach has been adopted in health-care 
setting to empower individuals in taking active roles throughout the treatment process 
(Heijinders & van der Meij, 2006). On social level, advocacy groups have been active in
lobbying for policy changes and protesting against media on stigmatizing contents. On 
3structural and governmental level, legislation in equal opportunities has been widely 
implemented to combat stigma.
The effectiveness of these strategies varies (Heijinders & van der Meij, 2006). 
For instance, strategies which focuses on using persuasion and education programs to 
change attitude and behavior were found to be primarily effective only for those who 
were low on prejudice and are psychologically flexible to begin with (Dovidio, Gaetner, 
& Validzic, 1998). Intergroup contact, in which members from different groups work 
together cooperatively toward superordinate goals, can break down the original 
boundaries of categorization (Brewer, 1996). However, the effect can be short-lived and 
may potentially increase bias particularly when there is a great power imbalance 
between groups (Hewstone, Rubin, & Willis, 2002)
Heijinders & van der Meij (2006) suggested that anti-stigma program “should 
aim first at empowering affected persons… Persons, who are empowered and are aware 
of the barriers to active community participation and their human rights, can set the 
priorities regarding the need for institutional and national change” (p.361). Therefore, in 
this study, I plan to explore 1 type of intervention which may strengthen one’s internal 
resiliency when facing unfair treatment and social rejection which are commonly seen in
stigmatizing environment. This intervention is called mindfulness.
Mindfulness Mechanism in Reducing the Negative Impacts of Being Socially Excluded
What is Mindfulness?
Mindfulness originates from Buddhism. It aims to cultivate awareness of every 
unfolding moment with acceptance and compassion. Any kind of thoughts, emotions and
4sensations are considered as transient and there is no need to be judgmental or critical 
about them. According to Shapiro’s definition, mindfulness consists of three basic 
elements: attention, attitude, and intention (Shapiro, Carlson, Astin, & Freedman, 2006). 
Attention
As easy as it sounds, focusing your mind into the present moment over an 
extended period of time can be a struggle. It is because the human mind tends to wander 
off, keep shifting between the past and future. Study found that, wandering mind tend to 
associate with negative emotions (Killingsworth, & Gilbert, 2010). In the domain of 
psychopathologies, cognitive rumination is one of the risk factors for depression and 
anxiety related disorders. That is the reason why awareness of one’s own inner thoughts 
and emotions can free us from driven by the automatic and habitual reaction. As 
substantiated by the literatures in Mindfulness Based Cognitive Therapy (MBCT), 
integrating mindfulness into traditional cognitive-behavioral therapies have been shown 
to successfully reduce relapse rate among people with recurrent depression (Kuyken et 
al., 2008, Williams & Kuyken, 2012).
Attitude 
In addition to awareness of one’s thoughts, feeling and surrounding stimulations, 
mindfulness practitioners are reminded to keep an acceptance attitude toward themselves
and others. The concept of acceptance is also in line with compassion: a compassion 
toward self and others. Buddhist philosophy emphasizes the role of compassion and 
loving-kindness for happiness. Hollis-Walker and Colosimo (2011) described 
compassion as the following:  
5Compassion arises naturally with mindfulness; understanding the ubiquity of 
suffering and the deep connection shared with other living beings inclines us to 
feel others’ pain and wish them well, just as we wish to be well …. Self-
compassion teaches us the ameliorative effect of self-understanding, patience, 
and balance during difficult experiences, and reminds us that suffering is 
common to all. (p. 223)
Though there is certain degree of overlapping between the concepts of self-
compassion and self-esteem, researchers have started to differentiate these two 
constructs and studied how these two similar qualities led to outcomes (Neff, 2003, Neff 
& Vonk, 2009). In short, self-compassion is built upon kindness, caring, and non-
judgmental understanding. On the other hand, self-esteem is constructed on top of 
conditional acceptance coming out from positive evaluation (Neff, Kirkpatrick, & Rude, 
2007).
Psychological well-being not dependent on external evaluation
According to Michael Argyle, our self-concept is highly influenced by our social 
interaction. We tend to define who we are base on our social roles, how our significant 
others react to us, how we compare with others, and the how much we can identify with 
others (Argyle, 2008). When our social interaction turns unfavorable, it jeopardize our 
self-concept. Mindfulness, on the other hand, advocates people to come to terms with 
themselves. Instead of relying on the volatile external factors, it helps to redefine life 
meaning base on compassion and true inner-self. Together with the capacity of 
unconditional self-acceptance and genuine contentment, people become less vulnerable 
against external hardship.
6Letting go and keeping things in perspective
Learning to be mindful helps people seeing things from multiple perspectives. 
According to Shapiro and other’s conceptualization of mindfulness, the ability of 
reperceiving is the core process behind mindfulness training and it is which that 
engenders various positive outcomes (Shapiro et al., 2006). Through shifting 
perspectives, people can step back and view their difficulties with greater clarity and 
objectivity. In the context of social rejection, mindfulness can help people to recognize 
their automatic reaction toward the pain without being overwhelmed by it and then 
followed by more adaptive appraisal. Through which, “one should find such episodes 
less distressing” (Leary, Tate, Adams, Allen, & Hancock, 2007, p. 893). Study showed 
that mindfulness was indeed efficacious in reducing emotional interference triggered by 
unpleasant images (Ortner, Kilner, & Zelazo, 2007). 
Cultivating self-compassion can also be conducive in generating positivity 
toward others. As demonstrated by a study conducted by Hutcherson, Seppala, and 
Gross (2008), a 7-minute loving-kindness meditation (LKM) was enough to induce 
positivity toward neutral strangers. Through recognizing the common experience shared 
by all human, we feel less isolated, more tolerant and forgiving (The Dalai Lama & 
Cutler, 2009). This mentality can calm our emotion and help us deal with interpersonal 
difficulties in a constructive way. Therefore, on the basis of self-compassion, I postulate 
that self-compassion can exert beneficial effect when coping with negative interpersonal 
events, including social exclusion. 
7Suggested Mechanism on How Mindfulness Deals with Ostracism
Let us examine how mindfulness may counteract the effects of ostracism base on
William’s temporal model (Williams, 2009) (See Figure 1). During reflexive stage, 
ostracism triggers an immediate pain in reacting to the exclusion event. We can assume 
that, the greater the pain, the more negative affect one would experience. If we can 
reduce the subjective pain, the same degree of social rejection may induce lesser amount
of negative affect. Study found that, mindfulness is effective in reducing one’s physical 
pain sensitivity and anxiety when pain is experimentally induced by electrical 
stimulation (Zeidan, Gordon, Merchant, & Goolkasian, 2010). As mentioned, 
psychological pain and physical pain share similar neurological pathway. Hypothetically
speaking, mindfulness may provide similar alleviating effect for psychological pain as 
for physical pain.
8Figure 1 Temporal model of ostracism (Williams, 2009)
Presumably, with the attenuation of subjective pain, our sense of belonging, self-
esteem, control and meaning of existence can get less compromised. By keeping a sense 
of universal humanity, self-worthiness becomes less subjected to external validation. 
Therefore, lesser amount of threats should be experienced as early as in the reflexive 
stage.
Coming in with a less intense negative affect, during the reflective stage, the 
metacognitive insight developed through mindfulness practice can further help us 
appraising the situation from multiple perspectives (Teasdale, 1999). The story 
constructed can be less biased and ruminative, or we may even be able to discover the 
silver lining. Because of that, less need fortification behaviors will be needed to 
reestablish the previous optimal level. Even if we slip into one of those behaviors, being 
9mindful help us to be aware of our actions and give us opportunities to break away from 
our habitual and non-constructive reactions (Kabat-Zinn, 1990). 
If ostracism persists over an extended period of time (perhaps due to the deep-
rooted stigmatizing culture within one’s social context), with the protective effect of 
remaining mindful, one may have a better chance to live without suffering from the 
long-term consequences of social exclusion, or even make meaning out of the ordeal.
Mindfulness Based Approach
Mindfulness-based training, such as Acceptance & Commitment Therapy (e.g. 
ACT) has been used to reduce self-stigma among people with mental illness, substance 
abuse and obesity (Luoma, Kohlenberg, Hayes, Bunting, & Rye., 2008; Lillis, Hayes, 
Bunting, & Masuda, 2009). What’s unique about ACT is its emphasis on changing 
people’s relationship toward their thoughts, feelings, and actions rather than changing 
their thoughts (Hayes et al., 2004). “In ACT, patients are taught to watch their thoughts 
mindfully and to feel their feelings fully, rather than trying to change their form, and 
then to focus on overt actions that will move them in valued directions (Luoma, 
Kohlenberg, Hayes, Bunting, & Rye, 2008, p. 151).It aims to enhance a person’s 
psychological flexibility and acceptance toward undesirable cognition and emotion. 
Considering most stigma and prejudice are ingrained in us since young age through 
socialization, uprooting them in entirety can be rather difficult. Instead of repressing our 
bias or letting our action driven blindly by our impulses, mindfulness allow us to face 
our own ‘demons’ with a sense of control and empowerment.
Evidence of Mindfulness on Stigma Reduction
Self-stigma
10
People participated in a 1-day 6-hour workshop using ACT to combat obesity 
related stigma and distress were found to show greater reduction in obesity-related 
stigma and psychological distress, leaded better quality of life, had more reduction of 
body mass, and attained enhancement in both general and weight-specific acceptance 
(Lillis, Hayes, Bunting, & Masuda, 2009). Further analysis revealed that reduction in 
stigma, distress, and improvement in quality of life were not due to changes in weight, 
which suggested that people who took ACT workshop experienced positive changes 
regardless of whether they lost weight or not (Lillis, Hayes, Bunting, & Masuda, 2009). 
This finding illustrated the therapeutic power of re-perception with acceptance.
Other studies indicated that the psychological improvement produced by ACT 
were still detectable during follow-up assessment months later. This is observable among
populations who need to manage diabetes (Gregg, Callaghan, Hayes, & Glenn-Lawson, 
2007), psychosis symptoms (Bach, & Hayes, 2002), epileptic seizures (Lundgren, Dahl, 
Melin, & Kies), and chronic pain (Dahl, Wilson, & Nilsson, 2004).
Public stigma
In addition to self-stigma reduction, mindfulness training can also help to remove
stigmatizing view among public. For example, college students indicated greater 
intention to engage in cultural-ethnic diversity activities after receiving 75-minute ACT 
training versus a typical lecture on racial issues (Lillis, & Hayes, 2007). In another 
study, counselors who received ACT training experienced significant reduction in 
stigmatizing attitude and feeling of burnout even at a 3-month follow-up assessment 
(Hayes et al., 2004). Such longer impact was not observable among counselors who 
engaged in either multicultural training or trainings concerning the biological nature of 
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substance abuse. It is suggested that, changing the believability of stigmatizing attitudes 
helped to mediate the impact of ACT on stigma and burnout (Hayes et al., 2004).
Constraint Of Current Mindfulness Intervention
Given the benefits of mindfulness-based intervention, what is holding it back 
from becoming the mainstream stigma reduction intervention?
Old in east, new at west
Though mindfulness has been practiced by Buddhists for thousands of years, it is
only been scientifically studied since the last few decades. Researchers are still 
attempting to reach consensus on its conceptualizations and operationalization (Baer, 
Smith, Hopkins, Krietemeyer, & Toney, 2006; Bishop et al, 2004; Malinowski, 2008). 
Although numerous studies have demonstrated beneficial effects of mindfulness on 
psychological and physical well-being; its mechanism is still being teased apart and 
studied from across various disciplines. Though the evidence for the alleviation of pain, 
depression and anxiety is quite robust, its application in the reduction of stigma and 
other detrimental effects of social exclusion is still in its infancy. Hopefully, this study 
can help to shed some new light in this field.
Time intensive
For those earlier, ground-breaking studies that discovered the positive effect of 
mindfulness meditation, they usually involve people who practiced meditation for years. 
And some of those participants are religious practitioners who commit hours daily to 
meditation over by an extended period of time. Later on, when Jon Kabat Zinn 
pioneered mindfulness into mainstream by manualizing the training into a secular 
Mindfulness Based Stress Reduction (MBSR) program, participants still need to attend 8
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weekly two-hour classes with bring-home assignments. The same time commitment 
goes for Mindfulness-based Cognitive Therapy (MBCT) which was adapted from 
MBSR to reduce relapse rate of chronic depression (Teasdale et al., 2000).
For most people, the existing mindfulness interventions can be resource 
demanding, both financially and time commitment wise. An hour a day of ‘non-doing’ 
may seem daunting to people who have never come across meditation before. And for 
people coming from the stigmatized population, it is possible that they are already facing
many invisible barriers in life (e.g. finding a job), such a lengthy intervention may deem 
too much of a luxury to partake. 
Thus, from the practical point of view, brief meditation practice may be more 
conducive to daily practice for the general public and stigmatized individuals and 
demonstrating the efficacy of brief meditation practice through rigorous experimental 
design is an essential first step towards this application. Not only can this brief form of 
intervention be much easier for adoption, it will also relieve the burden of service 
providers who plan to use mindfulness as an intervention. With a shorter format, 
mindfulness intervention can be easily delivered online and be able to reach a larger 
population more cost-effectively.
Up to now, only few studies investigated the effectiveness of brief mindfulness 
intervention.  These studies mostly focused on the effect of brief mindfulness on 
cognition (e.g. attention, memory) and pain sensitivity, and their findings looked 
promising. (Hugo & Thewissen, 2011; Zeidan, Johnson, Gordon, & Goolkasian, 2010). 
In the present study, I attempt to further examine the possibility of whether brief 
meditation can strengthen emotional resilience against social exclusion.
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Objectives of This Study
There are 3 objectives in this study. One, I wanted to examine if brief 
mindfulness training could reduce negative effects of social exclusion and elevated 
mindfulness state.
Second, this study incorporated implicit, behavioral and physiological measures 
to assess the potential impact of mindfulness meditation on emotion and attitude from 
multiple angles. These could provide other objective markers in addition to the self-
report data. Physiological measures included using the recording of heart rate (HR) and 
skin conductivity (SC) which have been commonly used to signify distress (Campbell-
Sills, Barlow, Brown & Hoffman, 2006; Ortner, Kilner & Zelazo, 2007). Behavioral task
involved a modified version of the prisoner-dilemma game (Tse & Bond, 2003). Implicit
association test was used to probe participants’ attitude toward self and others.
Lastly, by measuring participants’ self-compassion and mindfulness at base line, 
it helped to explore how individual’s receptivity toward mindfulness training in affecting
ostracism outcomes. 
Main Hypothesis
This study aimed to investigate the effectiveness of a brief mindfulness session 
for buffering the physiological and psychological consequences of social exclusion. 
Cyberball game, a virtual ball-tossing game commonly used for research on ostracism, 
was used in this study (Williams, Cheung, & Choi, 2000). The program was 
downloadable from http://www1.psych.purdue.edu/~willia55/Announce/cyberball.htm . 
To ensure meditation effect was not purely derived from a state of relaxation, I deployed 
2 comparison groups. One was a classic muscle relaxation exercise which involved 
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systematically relaxing different muscle groups. Both meditation and relaxation audios 
had the same length and were recorded by the same person to ensure consistency. 
Another comparison group was an no intervention control group which skipped the 
audio entirely. For the main intervention group, meditation audio was a combination of a
mindfulness meditation and a loving-kindness meditation adapted from a MBSR course. 
Hypothesis 1
I predict that, in comparison with 2 control groups, participants in the meditation 
condition would have least amount of distress during and after the Cyberball game, and 
with more positive self-other attitudes.
Distress will be measured by physiological arousal (e.g. heart rate, skin 
conductance) and self-report measures using Assessment of Manipulations, Need 
Satisfaction, and Mood following Ostracism (Williams, 2009). Whereas implicit attitude 
toward self and others will be assessed by implicit attitude assessment with semantic 
priming in lexical decision task (Fazio & Olson, 2003)
Hypothesis 1.1
Meditation group has the lowest physiological arousal (i.e. HR, SC) followed by 
relaxation and control groups during and after Cyberball game.
Hypothesis 1.2
Primary needs (i.e. belonging, control, self-esteem, and meaningful existence) 
assessed after Cyberball game will be least threatened for participants in meditation than
relaxation and control. 
Hypothesis 1.3 & 1.4
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Meditation group has the most positive attitude (hypothesis 1.3) and least 
negative attitude (hypothesis 1.4) toward self and other, followed by relaxation and 
control. 
Hypothesis 2
Meditation group will be more mindful, measured by Southampton Mindfulness 
Questionnaire (SMQ) and Self-Other Four Immeasurables (SOFI) Scale, followed by 
relaxation and control groups (Chadwick et al., 2008; Kraus & Sears, 2009).
Hypothesis 3
Hypothesis 3.1
Meditation group will display the most positive communication style compared 
with relaxation and control, as measured by the communication checklist in the mixed-
motive game.
Hypothesis 3.2
Meditation group will give the most points to opponents, followed by relaxation 
and control groups.
Hypothesis 4
Meditation can enhance one’s ability and tendency to be mindful. Nonetheless, 
mindfulness is also a trait that exhibit individual variation. To explore how mindfulness 
predisposition may interact with one’s receptivity toward brief meditation, this study 
included 2 mindfulness measures during the baseline assessment. They included SMQ 
and SOFI Scale (Chadwick et al., 2008; Kraus & Sears, 2008).
I predict that meditation x mindfulness trait interaction exists in all outcome 
measures. With participant high on mindfulness trait benefits the most from our brief 
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mindfulness intervention, as consistent with existing finding about mindfulness 
receptivity (Shapiro, Brown, Thoresen, & Plante, 2011).
Hypothesis 5
Previous research indicated that people who are more self-compassionate can 
remain more emotionally calm during difficult situation (Neff, Kirkpatrick, & Rude, 
2007). Therefore, this study included baseline measures to assess participants’ self-
compassion predisposition, and examined how it interacted with meditation training in 
buffering distress induced by ostracism. 
I predict that mindfulness meditation x self-compassion interaction exists in all 





Prior to data collection, pilot study was carried out to streamline the experimental
logistics. After several rounds of trials, a few modifications were made. For example, 
mock-up video streaming was added in the Cyberball game to make it more real; 
removing address bar from the browser so participants could not tell the contents were 
loaded from the local machine. The audio also had been re-recorded to ensure the sound 
quality, as well as the appropriateness of tones and loudness for both meditation and 
relaxation. 
Participants
A total of 161 participants were recruited through mass-email within the Chinese 
University of Hong Kong. 67.9% of them were female, with a mean age of 20.93 
(SD=2.19). 95% of them were undergraduate students, with the rest of them studying 
post-graduate programs. Only 2 of them had experience in meditation with once to twice
weekly practice. All of them fulfilled the inclusion criteria of : (1) at least 18 of age, (2) 
were able to read traditional Chinese and listen to Cantonese, (3) were computer 
literate,. They were randomly assigned into 3 groups: meditation (N=58), relaxation 
(N=56), and control (N=47). 
Measures
Screening Measure 
At screening, the Depression Anxiety Stress Scale-Short Version (DASS21) was 
administered to assess severity of depression, anxiety, and stress (See Appendix B for 
full scale). The scale consisted of 21 items with ratings ranging from 0 to 3, and has 
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been widely used among nonclinical populations with excellent reliability and validity 
(Crawford, & Henry, 2003). The Chinese version was also available and had been used 
by another study targeting Hong Kong’s medical internship students (Taouk, Lovibond, 
& Laube, 2001; Lam, Wong, Ip, Lam, & Pang, 2010) and first year undergraduate 
students (Wong, Cheung, Chan, Ma, & Tang, 2006). 
Baseline Measure 
Self-Compassion Scale (SCS). It is a 26-item scale developed by Neff (2003) to 
capture the three dimensions in self-compassion, which include 1) self-kindness vs. self-
judging; 2) common humanity vs. isolation; 3) mindfulness vs. over-identification. 
Sample statements included “I try to be loving towards myself when I’m feeling 
emotional pain”, “When I'm down and out, I remind myself that there are lots of other 
people in the world feeling like I am”, and “When something upsets me I try to keep my 
emotions in balance”. The items are rated on a five-point scale from (1) almost never to 
(5) almost always. It has an internal consistency of .92 and good construct validity 
against other measures. A total mean was computed by summing up the means of each 
the 6 subscales after reverse-scoring the negative subscale items (See Appendix C for 
full scale). This scale had been translated into Chinese using the back translation 
method. 
 Southampton Mindfulness Questionnaire (SMQ) This 16-item scale intends to
assess how one relates to distressing thoughts and images (e.g. “I am able just to notice 
them without reacting”, “They take over my mind for quite a while afterwards”) on a 7-
point rating scale from (1) strongly disagree to (7) strongly agree. (See Appendix D for 
full scale) It has a Cronbach’s α of .89 with a single factor structure. It was validated 
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using both populations of meditators and non-meditators. It was found to be significantly
correlated with another well-known mindfulness scale, the Mindful Attention and 
Awareness Scale (MAAS) (Chadwick et al., 2008). This scale had been translated into 
Chinese using the back translation method.
Self-Other Four Immeasurables (SOFI) Scale. It comprises of 16 items. Each 
consists of a single word describing thought, feeling or behavior directing either toward 
self or others; such as “Friendly – toward myself”, “Friendly – toward others”, 
“Hateful – toward myself”, “Hateful – toward others”. Participants need to rate from 1 
to 5 the extent to which they have “thought, felt, or acted this way” toward themselves 
or others during a specific period of time (See Appendix E for full scale). This scale 
meant to probe into the qualities of loving kindness, compassion, joy and acceptance, 
which can all be nurtured through mindfulness practice. It has four subscales and was 
reported to have good internal consistency: positive Self (α = .86); negative other (α = .
85); positive other (α = .80); and negative other (α = .82). (Kraus & Sears, 2009). This 
scale had been translated into Chinese using the back translation method.
Primary Outcomes
Mindfulness
Southampton Mindfulness Questionnaire (SMQ) 
Self-Other Four Immeasurables (SOFI) Scale 
Emotional distress 
Mindware BioNex Version 2.1 was used to track physiological arousal that 
included heart rate (HR) and skin conductivity (SC) throughout the study. Minute-by-
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minute summary scores are computed using Mindware’s post-processing program and 
the average value for each period was used for analysis.
SC and HR are commonly known as indicators for automatic nervous system 
arousal (e.g. stress). To measure SC, two transducers were attached to the index and 
middle fingers of the participant’s non-dominant hand. For the HR, it was recorded 
through the electrocardiogram (EKG). Sensors were attached to participant’s left chest, 
right collar, and right pelvic bone. HR was assessed as beats per minute.
Needs threatened due to social exclusion 
Ostracism was known to threaten four fundamental needs: needs to belong, to 
maintain a high self-esteem, to have a sense of control over environment, and to be 
recognized for meaningful existence (Williams, 2009). This 31-item Assessment of 
Manipulations, Need Satisfaction, and Mood following Ostracism asks participant to rate
from 1 to 5 the extent of feelings they have in each domain after playing the Cyberball 
game (See Appendix F for full scale). Sample statements include “I felt disconnected”, 
“I felt good about myself”, “I felt invisible”, “I felt I had control over the course of the 
game”. This measure also asks participants to give rating on 8 types of moods, together 
with 3 manipulation check items. This scale had been translated into Chinese using the 
back translation method.
Implicit Attitudes toward Self & Others
A lexical decision task with semantic priming was used to elicit participants’ 
implicit attitudes toward themselves and others. Participants were presented with a series
of positive words (e.g. appealing, kind) and negative words (e.g. cruel, awful) one at a 
time. Each word was preceded with either a self-referring word (e.g. I) or other-referring
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word (i.e., she or he) for 315ms followed by a 135-ms fixation point. They had to press 
either “P” or “N” as accurately and as quickly as possible to signify whether it was a 
positive or negative word respectively. Faster response implied a higher agreement with 
that association (Fazio & Olson, 2003). There were a total of 54 trials for each 
participant. Twelve practice trials with feedback about accuracy were provided at the 
beginning. None of the participants made more than 1 error during the practice trial, 
which ensured their Chinese literacy for the purpose of this experiment. This implicit 
attitude assessment task was programmed using Eprime 2.0 (Psychology Software Tools,
Inc.; www.pstnet.com/eprime.cfm). All words were in traditional Chinese and they are 
listed in Table 1. 
Table 1 Adjective words used in implicit association task.
Positive words Negative words
Chinese (original) English translation Chinese (original) English translation
優美 Beautiful 醜陋 Ugly
明智 Wise 荒謬 Absurd
卓越 Excellent 惡劣 Bad
忠誠 Loyal 腐敗 Corrupted
聰明 Clever 愚蠢 Foolish
智慧 Intelligent 笨蛋 Idiot
親切 Kind 厭惡 Disgusting
健康 Healthy 衰弱 Weak
幸福 Blessed 悲慘 Tragic
Mixed-motive game
This is a modified version of the Prisoner Dilemma game (Tse et al., 2003; 
Hokanson et al., 1980). This was used to behaviorally examine how meditation would 
affect people’s interaction pattern toward the person who had just excluded them. After 
reading the instruction, a practice session with 6 trials was provided to get participants 
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familiarized with the task. The game was divided into 2 sections, with 12 trials in each. 
Between each section, participants were asked to fill out a communication checklist to 
send to the other person who would also send one to them. The other person was in fact 
part of the computer program but the participant was suggested into thinking that the 
other person was one of the other same-gender players from the Cyberball game. The 
communication checklist (Tse et al., 2003; Hokanson et al., 1980) consisted of 24 items 
measuring 6 types of communication: extrapunitiveness, cooperativeness, ingratiation, 
sadness, blaming partner, and helplessness (See Appendix G for full scale). During each 
trial, all options would be presented in a 9-cell matrix. The computer program would 
first select one of the three possible pay-off schemes, and each scheme was chosen 
equally over the each round of the game. Each scheme offered 3 options. Each of which 
specified the amount of points allocate to the partner versus the participant. Participant 
needed to pick 1 option out of the 3. The amount of point participants gave to the partner
would imply their level of ingratiation versus punitiveness toward the other person.
Procedure
Participants first filled out the informed consent form and the baseline measures 
online 2 weeks prior to their scheduled experiment. This 2-week time lag was to reduce 
the potential carryover effects of the questionnaires in producing biased attitudes or 
emotions. They were told that this study was about mental visualization.
Invited participants were randomized into 3 groups: 1) Meditation, 2) Relaxation,
and 3) Control. Each was tested individually for approximately 60 minutes, with 
experimenter sitting in a separate room. The venue was a sound proof room equipped 
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with a set of PC and the Mindware physiological measuring device. All sessions were 
conducted in the same venue by the same experimenter.
After their arrival, participants were attached with the Mindware measurement 
devices. Afterward, they completed a short demographic questionnaire on the computer, 
followed by listening to the 15-minute audio (meditation or relaxation). The meditation 
script was adapted from a typical sitting meditation guide used in MBSR together with 
guidance on cultivating compassion commonly used in loving-kindness meditation. The 
relaxation script was adapted from the autogenic relaxation technique which guided 
participants to feel the warmth and heaviness of various body parts. Throughout the 
process, participants learned to be aware of their thoughts and sensations while letting 
go of any judgment. (See Appendix A for the instruction scripts). For control group, they
would skip the audio part and went directly to the Cyberball game.  
Once the Cyberball game commenced, 3 cartoonish figures appeared on the 
screen with the one at the bottom representing the participant. To throw the ball to 
another figure, they simply needed to mouse-click on that target figure. The game was 
set for 60 throws which lasted for approximately 4 minutes including reading the 
instructions at the beginning. Participants would receive the ball 4 times at the beginning
of the game, and would never receive the ball again in the remaining time (Zadro, 
Williams, Richardson, 2003). To make the game more realistic, 2 videos (1 male and 1 
female, both in their 20’s) in separate frames were playing at the lower-right part of the 
screen. They meant to simulate live-streaming of the other 2 players who were also 
participating the game. In fact, those were pre-recorded videos. Immediate after the 
game, participants were instructed to fill out the Needs-Threatened Assessment. After 
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which, they performed the implicit self-other perception task on the PC, followed by the 
mixed-motive game, and the post-survey. HR and SC were collected throughout the 
entire period. Upon completion of the experiment, experimenter removed the electrodes 
from participants, they were then debriefed about the objectives of the study, thanked, 
and compensated.
Statistical Analysis
Chi-square and ANOVA were used to ensure baseline equivalence regarding 
demographic background (i.e. age, gender distribution, years in college, and meditation 
practice experience), DASS scores and physiological indexes. To examine cross group 
difference in HR and SC, ANCOVA was used to control for the baseline values. ANOVA
was used to analyze group differences in the following outcomes: needs-threatened 
questionnaires, and mixed-motive game (i.e. point allocation and self-report 
communication checklist). For implicit self-other attitude, multiple regression was used 
to control for the gender of the participant, with the independent variable (IV) being the 
group assignment (dummy coded), the dependent variable (DV) being the reaction time 
(RT) of each of the prime-target category and each of the net RT difference between 
positive and negative response for every single prime (i.e. I, She, He). The change of 
mindfulness across groups was analyzed using repeated-measure ANOVA; with time 
(pre, post) being the within-subject factor, group assignment being the between subject 
factor. 
Multiple regression analysis was used to assess how participants’ trait 
mindfulness and trait self-compassion affect their receptivity toward meditation. The DV
were the outcomes from all the measurements. Group assignment was dummy coded, 
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baseline mindfulness and self-compassionate variables were grand-mean centered for the
interaction analysis. 
A significance level of .05 was used for all statistical tests. 
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Figure 2 Cyberball game screenshot.
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Figure  3 Flow diagram for study procedure. Excluding time spent on completing the
baseline measure, the entire study should take approximately 1 hour.
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Results
As presented in table 2, chi-square analysis revealed no significant difference 
among groups on the distribution of gender, year in college and existing meditation 
practice.  Table 3 presented 1-way ANOVA results of baseline equivalence across 
groups. No significant differences were found on age, emotional state measured by 
DASS (depression, anxiety and stress), baseline self-compassion (SCS), baseline 
mindfulness (SMQ and SOFI), mean skin conductance (SC), and mean heart rate (HR).




Gender F 40 40 29 1.17 .56
M 18 16 18
Years in
College
1 16 20 15 6.19 .63
2 20 12 12
3 14 14 16






Yes 1 1 0 .836 .658
No 57 55 47
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Table 3 One-way ANOVA on baseline equivalence across conditions on DASS, self-
compassion, mindfulness, and physiological markers
Meditation Relaxation Control
M SD M SD M SD F p
Age (in years) 21.22 2.38 20.93 2.54 20.57 1.347 1.137 .32
DASS
   Depression .88 .68 .76 .63 .74 .73 .70 .50
   Anxiety .75 .69 .63 .51 .66 .71 .49 .61
   Stress 1.17 .72 1.02 .65 1.06 .78 .62 .54
Self compassion 3.08 .47 3.14 .49 3.26 .49 1.72 .18
Mindfulness
   SMQ 3.89 .64 3.90 .65 3.93 .62 .06 .94
   SOFI
     Positive-Self 3.43 .78 3.65 .77 3.64 .79 1.46 .23
     Positive-
Other
3.67 .68 3.82 .71 3.84 .69 .99 .37
     Negative-
Self
2.52 .89 2.27 .81 2.33 .86 1.31 .27
      Negative-
Other
2.24 .74 2.15 .76 2.20 .77 .20 .82
Mean heart rate 
(HR) 86.03 16.03 81.12 11.70 80.24 16.84 2.11 .13
Mean skin 
conductance (SC) 17.01 14.05 17.05 12.10 21.15 17.02 1.27 .29
Hypothesis 1.1: Meditation Group Has the Lowest Physiological Arousal (i.e. HR, SC)
Followed by Relaxation and Control Groups during and after Cyberball Game
For analysis, each experiment was divided into 4 periods. 1) Baseline: 
approximately the first 3 minutes of the experiment.2) Audio: this was only applicable to
meditation and relaxation groups; it captured the 15-min while participants listening 
either to meditation or relaxation audio. 3) Cyberball Game: as the name suggested, it 
represented the time duration (approx. 4-minute) when participants engaged in the 
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Cyberball game. 4) Post-Cyberball: it referred to the duration from the end of Cyberball 
game till the completion of the post-survey. 
As mentioned, there was no significant group difference in physiological arousal 
during baseline. ANCOVA was then used to examine if relaxation and meditation 
induced different level of physiological arousal during the other 3 time periods by 
statistically controlling the baseline arousal. 
During the audio period, no significant difference between meditation and 
relaxation for both HR (F=1.22, p=.27) and SC (F=.58, p=.45) was found. 
During Cyberball game, ANCOVA revealed no significant HR difference across 
groups F(2,142)=.13, p=.88, eta2<.01. For SC, regression was used instead because our 
data failed to fulfill the homogeneity of regression assumption for ANCOVA. That is, 
the slope of regression between the DV (SC-Cyberball) and the covariate (SC-Baseline) 
was not equal for all groups. Regression result indicated no significant difference among
all groups in SC, F(2,148)=1.58, p=.21.
During Post-Cyberball, there was no significant difference in HR across group, 
F(2,143)=.47, p=.62, eta2=.01.  For SC, ANCOVA result indicated there was significant 
group difference, F(2,154)=21.09, p<.01, eta2=.22. In comparison with control 
(M=22.64, SD=19.46), post-hoc analysis with Bonferroni adjustment indicated SC was 
significantly higher for meditation (M=37.85, SD=25.69, p<.001) and relaxation 
(M=37.61, SD=26.83, p<.001), while there was no significant difference between 
meditation and relaxation (p=1.0).
To sum up, the result failed to support the hypothesis. During the final phase of 
the experiment, contrary to my prediction, participants in meditation and relaxation 
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experienced even higher SC than control participants. See Table 4 for a summary of the 
ANOVA result.
Table 4 One-way ANOVA and ANCOVA result for heart-rate (HR) and skin conductance
(SC) across conditions
Meditation Relaxation Control
M SD M SD M SD F p
HR
Baseline 86.03 16.03 81.12 11.70 80.24 16.84 2.11 0.13
Audio 83.70 19.95 78.39 11.89 n/a n/a 1.22 0.27
Cyberball 81.75 15.95 79.57 18.33 80.16 18.89 0.13 0.88
Post 84.69 26.67 79.26 14.58 83.75 37.69 0.47 0.62
SC
Baseline 17.01 14.05 17.05 12.10 21.15 17.02 1.27 0.29
Audio 23.82 18.48 22.18 19.86 n/a n/a 0.58 0.45
Cyberball 22.87 22.78 19.84 18.98 22.22 18.28 1.58 0.21
Post 34.90 23.78 35.97 25.74 22.65 19.46 19.68 0.00
Hypothesis 1.2: Meditation Group was Least Threatened by the Social Exclusion Effect
of the Cyberball Game, Followed by Relaxation and Control. 
ANOVA revealed no significant group difference in the manipulation check 
items, such as feeling of being excluded and ignored, and the percentage of throw they 
thought they had received. This implied that participants in all groups perceived similar 
level of ostracism during the Cyberball game. 
ANOVA was used to examine group difference in need-threaten assessment 
scores. This Cyberball game assessment covered positive and negative mood, plus 4 
facets of needs (belonging, self-esteem, meaningful existence, and control). Result 
indicated that meaningful existence was significantly different across groups, F(2, 158)=
3.63 , p=.03, eta2=.044, observed power=.663. Post-hoc Bonferroni analysis indicated 
that meditation group (M=3.12, SD=.76) was significantly higher (p=.05) in meaningful 
existence than control (M=2.71, SD=.92); while relaxation group (M=3.10, SD=.84) was
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not significantly (p=.08) higher than control. And the difference between meditation and 
relaxation was not statistically significant (p=1.0).
Self-esteem was also significantly different across groups, F(2,158)= 3.10, 
p=.05, eta2= .04, observed power = .59. Post-hoc Bonferroni analysis revealed 
meditation group (M=3.05, SD=.48) was (marginal) significantly higher than control 
(M=2.77, SD=.61) in self-esteem, p=.05, while no significant difference between 
relaxation (M=2.99, SD=.64) and control, p=.20. Meditation and relaxation are 
statistically similar (p=1.0). See Table 5 for details.
Table 5 One-way ANOVA result for Assessment of manipulations, need satisfaction, and 
mood
Meditation Relaxation Control
M SD M SD M SD F p
I was ignored 3.59 0.86 3.57 1.08 3.81 1.08 .87 .42
I was excluded 3.10 1.02 3.00 1.13 3.38 1.01 1.76 .18
Percentage of throws 
received
15.73 11.14 12.48 7.51 14.72 13.83 1.30 .28
Belonging 2.20 .64 2.31 .75 2.05 .63 1.95 .15
Self-Esteem 3.05 .48 2.99 .64 2.77 .61 3.10 .05
Meaningful existence 3.11 .76 3.10 .84 2.71 .92 3.63 .03
Control 2.29 .66 2.17 .58 2.11 .69 1.08 .34
Positive Mood 2.91 .71 2.90 .64 2.64 .80 2.27 .11
Negative Mood 2.47 .83 2.33 .83 2.59 .84 1.20 .30
Hypothesis 1.3: Meditation Group had the Most Positive Attitude and Least Negative
Attitude toward Self and Other, Followed by Relaxation and Control. 
One-way ANOVA discovered no significant group difference in accuracy rate, 
F(2,157)=.70, p=.50. Multiple regression was used to explore group differences in 
reaction time (RT) among the 6 categories of stimuli (i.e. combination of 3 types of 
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prime I/He/She followed by either positive words or negative words), after controlling 
for gender (see Table 6). Result indicated no significant effect of group in any of those 
categories. The net difference was calculated for each category by subtracting by the 
negative RT by the positive RT. The larger the difference, the higher the implicit 
positivity it implies. Result observed no significant across groups.
Table 6 Regression result for reaction time across conditions on different implicit 
categories after controlling for gender
Meditation Relaxation Control
M SD M SD M SD ∆F ∆R2 ∆p
He-Negative 654.67 211.72 641.43 172.86 634.79 173.27 .12 .002 .88
He-Positive 605.73 158.18 615.08 150.87 589.65 152.61 .23 .003 .80
He: Net 
Difference 48.94 144.91 26.36 85.10 45.16 108.20 .60 .007 .57
Me-Negative 654.24 208.78 673.93 222.47 664.72 192.80 .13 .002 .88
Me-Positive 583.51 119.27 586.62 122.51 595.45 164.92 .16 .002 .86
Me: Net 
Difference 70.73 127.32 87.31 166.64 69.27 90.18 .26 .003 .77
She-Negative 648.70 180.56 650.62 173.16 628.25 160.19 .18 .002 .84
She-Positive 603.09 148.60 593.01 132.94 605.34 182.67 .09 .001 .91
She: Net 
Difference 45.61 107.77 57.61 107.56 22.91 103.19 1.07 .013 .35
Hypothesis 2: Meditation Group was the Most Mindful, Measured by SMQ and SOFI,
Followed by Relaxation and Control Groups.
 By covarying pre-survey mindfulness data, repeated measure ANOVA was used
to assess whether there was group and time differences in mindfulness level. 
For SMQ, which measured participants’ level of mindfulness when facing 
distress, there was no significant time x group interaction effect, F(2,158)=1.67, p=.19; 
but main effect of time was observed, F(1,158)=222.80, p<.01, eta2=.59. Result 
suggested that all groups scored higher in SMQ at post-survey comparing with their pre-
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survey scores. Although the rising score of SMQ was not significant across conditions, 
post-hoc analysis revealed that meditation group yielded the largest effect size 
(eta2=.63), followed by relaxation (eta2= .58) and control (eta2=.55). 
For SOFI, which measured participants’ attitude toward self and others, repeated 
measure ANOVA was conducted on the 4 subscales separately. 
For SOFI positive self, time x group interaction was marginally significant, F(2, 
158)= 2.95, p=.055, eta2= .04. Mean score indicated an increasing trend of positive self 
for meditation and relaxation group, but a decline for control. Further split-group 
analysis (i.e. conducting repeated-analysis separately for each condition) revealed that 
meditation group experienced a significant enhancement of positive-self with a small to 
medium effect size, F(1, 57)= 7.49, p=.01, eta2= .12, while there was statistically 
unchanged for other 2 groups between pre- and post-assessment. 
For positive other, both time x group interaction, F(2, 158)= 3.84, p=.02, eta2= .
05, and main time effect were significant, F(1, 158)= 26.11, p<.01, eta2= .14. Split-
group analysis indicated there was a significant decline positive-other for relaxation F(1,
55)= 4.34, p=.04, eta2= .07, and control group F(1, 46)= 19.91, p<.01, eta2= .30, while 
meditation group remained statistically unchanged, F(1, 57)= 3.25, p=.08, eta2= .05.
For negative-self, there was no time x group interaction, but a main effect of 
time, F(1, 158)= 101.60, p<.01, eta2= .39. Split-group analysis indicated all groups 
experienced significant decline in negative-self, with meditation group showed the 
largest effect size (eta2= .42), followed by relaxation (eta2=.41), and control (eta2=.35).
For negative-other, there was no time x group interaction, but a main effect of 
time, F(1, 158)= 22.27, p<.01, eta2= .124. Split-group analysis showed that only 
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meditation and relaxation groups experienced significant decline in negative-other, while
control remained statistically unchanged. Effect size was medium for both meditation 
(eta2= .20), and relaxation (eta2=.18), while much smaller for control group (eta2=.04 ). 
Table 7 Repeated measure ANOVA result across conditions between pre- & post-
intervention on mindfulness scales
Meditation Relaxation Control
M SD M SD M SD
SMQ-Pre 3.89 .64 3.90 .35 3.93 .62
SMQ-Post 4.94 .61 4.71 .61 4.75 .58
SMQ: Change 




F (1,55)= 76.92, 
p <.001, eta2=  .58
F (1,46)=55.32, 
p <.001, eta2= .55
SOFI Positive-Self 
Pre
3.43 .78 3.6473 .77427 3.6436 .78841
SOFI Positive-Self 
Post
3.70 .71 3.71 .73 3.50 .95
SOFI Positive-
Self: Change 
between Pre & 
Post
F(1, 57)= 7.49, 
p =.01, eta2= .12
F (1,55)=.39, p =.53,
eta2=.01




3.67 .68 3.82 .71 3.84 .69
SOFI Positive-
Other Post
3.48 .78 3.56 .79 3.19 .79
SOFI Positive-
Other: Change 
between Pre & 
Post
F (1,57)=3.25,
 p =.08 , eta2=.05
F (1,55)=4.34,





2.52 .89 2.27 .81 2.33 .86
SOFI Negative-Self
Post
1.73 .81 1.61 .70 1.60 .80
SOFI Negative-
Self: Change 
between Pre & 
Post
F (1,57)= 41.89,







2.24 .74 2.15 .76 2.22 .77
SOFI Negative-
Other Post










between Pre & 
Post
Hypothesis 3 Meditation Group has the Most Positive Communication Style (3.1) and
Give the Largest Amount of Points to Opponents (3.2), Followed by Relaxation and
Control Groups
Across all 6 subscales of the Communication Checklist questionnaire, no 
significant group difference was found (see Table 8). Regarding the amount of points 
participants allocated to themselves and the opponents, ANOVA revealed no significant 
difference across groups (see Table 8). 
Table 8 One-way ANOVA result across conditions on mixed-motive game's 
communication checklist questionnaire and points allocated to self and others
Meditation Relaxation Control
M SD M SD M SD F p
Point-Others 54.00 58.30 47.27 57.38 38.04 61.72 F(2,157)=.95 .39
Point-Self 60.33 10.85 61.05 12.13 61.72 11.75 F (2,157)=.19 .83
Extrapunitive 1.74 0.68 1.82 0.66 1.94 0.73 F(2,157)=1.11 .33
CoopFriendly 2.16 0.88 2.31 0.69 2.18 0.85 F(2,157)=0.54 .58
Ingratiation 2.35 0.70 2.46 0.60 2.45 0.62 F(2,157)=0.52 .60
Sad_Self_De
Value
1.16 0.75 1.15 0.67 1.30 0.70 F(2,157)=0.70 .50
BlamePartner 1.83 0.73 1.92 0.57 2.00 0.59 F(2,157)=0.96 .39
HelplessWith
drawn
1.15 0.76 0.95 0.54 1.22 0.87 F(2,157)=1.84 .16
Hypothesis 4: Mindfulness Trait’s Interaction with Group Assignment in Affecting 
Outcomes
Correlational Analysis
A series of multiple regression analysis was conducted to explore if baseline 
mindfulness interacted with group assignment in affecting outcomes. Before that, 
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correlation analysis was used to examine how baseline mindfulness qualities related to 
these outcomes. Overall, baseline mindfulness as measured by SMQ and SOFI correlates
significantly with a number of outcomes. While SMQ measured one’s tendency in 
remaining mindful when facing distress, SOFI tapped into the overall qualities of loving 
kindness, compassion, joy, and equanimity toward self and others.
Correlation analysis indicated SMQ is negatively associated with lesser amount 
of subjective feeling of exclusion after Cyberball game (r= -.26, p<.01), while positively
with sense of belonging (r=.17, p=0.03), self-esteem (r=0.30, p<.01), meaningful 
existence (r= 0.30, p<.01), self control (r= 0.27, p<.01), and positive mood (r= 0.28, 
p<.01). When asked about how they felt toward the opponent during the mixed-motive 
game, people with higher baseline SMQ correlates significantly with higher level of 
friendly-cooperation (r= 0.22 , p= 0.01), ingratiation (r= 0.19, p= 0.02 ), lesser amount 
of helpless-withdrawal (r= -0.23 , p< 0.01). Baseline SMQ score also correlated 
positively with post-SMQ scores (r= 0.25, p<.01) and post-SOFI-positive-self (r= 0.16, 
p=.05). Regarding physiological arousal, baseline SMQ associated negatively with SC 
level during Cyberball game (r= -0.22, p=0.03).
For SOFI, participants’ baseline positive-self level was negatively associated 
with total amount of points they gave to opponents during mixed-motive game (r=-0.16, 
p=.05). When looking into each round separately, only round 1 was significant (r=-.19, 
p=.02) while the negative correlation was not significant in round 2 (r=-.11, p=.18). 
Positive-self was associated positively with post-SMQ (r=.24, p<.01), and post-SOFI-
Positive-Self (r=.37, p<.01). For physiological arousal, higher positive-self was 
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associated with higher HR during baseline (r=.28, p=.01) and to meditation/relaxation 
audio-listening (r=.21, p=.05), but lower SC throughout the entire experiment.
SOFI’s positive-other significantly associated with higher sense of belonging 
(r=.20, p= .01) during the Cyberball game. And similar to SOFI’s positive-self, positive-
other was significantly associated with slower-reaction time to the implicit stimulus of 
he-negative (r=.18, p=.02), he-positive (r=.23, p<.01), me-negative (r=.17, p=.03), and 
she-positive (r=.18, p=.02). During the mixed-motive game, positive-other is associated 
positively with friendly-cooperation (r=.29 p<.01), ingratiation (r=.25, p<.01), and 
negatively with helpless-withdrawn (r= -0.17, p= 0.03), but positively with partner-
blaming (r=.18, p=.02). Positive-other, contrary to expectation, was not significantly 
associated with points giving to self (r=-.10, p=.22) or the opponent (r=.02, p=.80). 
Higher baseline positive-other also was associated with higher post-SMQ (r=.18, p=.02),
higher post-positive-other (r=.25, p<.01). There was no significant correlation between 
baseline SOFI’s positive-other with HR or SC during any time points. 
SOFI’s baseline negative-self was not significantly related to any Cyberball 
game outcomes. It was, however, related to faster reaction-time to he-positive during the
implicit task (r=-.17, p=.04). During the mixed-motive game, it was associated 
positively with helpless-withdrawn (r=.32, p<.01). And baseline negative-self was 
correlated negatively with post-SMQ (r=-.20, p=.01), post-SOFI-positive-self (r=-.24, 
p<.01), and positively with post-SOFI-negative-self (r=.38, p<.01), and post-SOFI-
negative-other (r=.19, p=.01). Contrary to expectation, it did not significantly correlate 
with post-negative-self (r=-.02, p=.84). 
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SOFI’s baseline negative-other did not significantly correlate with any Cyberball 
Game or implicit task outcomes. Participants scored higher in baseline negative-other 
significantly gave less points to the opponents during the mixed-motive game (r=-.17, 
p=.04). They significantly scored less on post-SMQ (r=-.20, p=.01), higher on SOFI’s 
negative-self (r=.25, p<.01) and negative-other (r=.22, p<.01). Baseline negative-other 
was not found to be significantly correlated with HR nor SC during our experiment.
Group X Baseline Mindfulness Interaction Effect
Multiple regression was used to explore if the group assignment interacted with 
participants’ trait mindfulness (i.e. pre-SMQ, pre-SOFI-Positive-Self, pre-SOFI-
Positive-Other, pre-SOFI-Negative-Self and pre-SOFI-Negative-Other) in predicting 
outcomes.
Pre-SMQ
For the implicit task, after controlling for gender, result indicated that meditation 
x pre-SMQ was significant (unstandardized β=66.395, t=2.49, p=.01) in predicting the 
reaction-time of Me-Positive category. Result suggested that with meditation, 
participants with higher trait SMQ tended to have slower reaction time to Me-Positive 
words. No significant group x pre-SMQ interaction was found in other implicit 
categories.
During the mixed-motive game, result indicated that meditation x pre-SMQ 
interaction was significant (unstandardized β=33.59, t=2.64, p=.004) in predicting points
given to opponents. This suggested that participants who were higher in baseline SMQ 
would gave more points to their opponent after they engaged in a brief meditation. 
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For physiological arousal, after controlling for baseline HR, result indicated that 
both meditation x pre-SMQ interaction and relaxation x pre-SMQ were significant 
(unstandardized β=15.58, t=3.00, p=.003; unstandardized β=10.57. t=2.05, p=.042, 
respectively) in predicting post-HR. The result suggested that for participants assigned to
meditation and relaxation groups, the higher their baseline SMQ was, the faster their 
heart rate became during the Cyberball game, in comparison with control group. Such 
effect was stronger for in the meditation group (β= 15.58) than in the relaxation group 
(β= 10.57). No significant group x pre-SMQ interaction was found for other 
physiological arousal outcomes.
Pre-SOFI-Positive-Self
Multiple regression result indicated that Pre-SOFI-Positive-Self interacted with 
relaxation group in predicting meaningful existence (unstandardized β=.39, t=2.36, 
p<.02) and negative mood (unstandardized β=-.48, t=-2.94, p<.01) after the Cyberball 
game. It turned out that for those in the relaxation group, a more positive-self attitude at 
the beginning would predict higher level of meaningful existence and less negative 
mood, but this did not apply for participants in other 2 conditions.
Pre-SOFI-Positive-Other
Regression result indicated that meditation x pre-SOFI-Positive-Other interaction
was significant in predicting ingratiation in the mixed-motive game (unstandardized β 
=0.27, t=0.26, p=.033). It suggested that for participants in the meditation group, their 




Multiple regression result indicated that Pre-SOFI-Negative-Self interacted with 
the relaxation group in predicting helpless-withdrawn scores during Mixed-motive game
(unstandardized β=-.36, t=-2.57, p=.01). It implied that that for those in the relaxation 
group, their baseline negative-self attitude could predict their helpless-withdrawn level 
in a negative fashion.
Pre-SOFI-Negative-Other
Regression analysis result indicated that the meditation group interacted with 
baseline SOFI-Negative-Other in predicting partner-blaming (unstandardized β=-.31, t=-
2.52, p=.01) and ingratiation (unstandardized β=-.24, t=-1.95, p=.05) during the mixed-
motive game. This result implied that for the meditation group, participants who had an 
dispositional tendency of being negative toward others would became less blaming and 
at the same time less ingratiating toward their opponents during the mixed-motive game.
Hypothesis 5: Trait Self-Compassion’s Interaction with Group Assignment in Affecting
Outcomes
Baseline self-compassion, similar to SMQ, correlated positively with a number 
of Cyberball game outcomes, including belonging (r=.20, p=.01), esteem (r=.23, p<.01),
meaning of existence (r=.23, p<.01), sense of self control (r=.22, p=.01), and positive 
mood (r=.17, p=.03). During the mixed-motive game, it is associated positively with 
friendliness (r=.25, p<.01), ingratiation (r=.33, p<.01), and negatively with helpless-
withdrawal (r=-.28, p<.01).
Baseline self-compassion interacted with the meditation group to significantly 
predict participants’ reaction time to He-Negative implicit stimulus (unstandardized 
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β=92.32, t=2.56, p=.01). The result suggested that for those in the meditation group, 
their self-compassion level can predict their reaction time to he-negative stimulus during
implicit task in a positive fashion. 
During the mixed-motive game, baseline self-compassion interacted with the 
meditation group to significantly predict the amount of point participants gave to their 
opponent in (unstandardized β=28.33, t=2.43, p=.02). It suggested that in the meditation 




This study adopted an experimental, multimodal assessment approach to 
examine the preventive effect of brief mindfulness training in reducing the impact of 
ostracism. Measurements included physiological arousal, self-report survey, behavioral 
data, and implicit responses. By randomly assigning participants to 3 different 
conditions, it served to compare mindfulness meditation against relaxation technique and
no intervention. 
Was the Brief Mindfulness Training Successful in Reducing the Negative Effect of
Ostracism?
Decrease in Physiological Arousal
Physiological arousal was used as an index for distress. High arousal is usually 
associated with the activation of sympathetic nervous system, which can be triggered 
when facing threat. In our study, we measured participants’ skin conductivity (SC) and 
heart rate (HR) throughout the entire course of experiment to signify emotional arousal. 
It was hypothesized that, if mindfulness was successful in buffering the distress 
induced by the Cyberball game, such effect could be reflected by a more dampened HR 
and SC among the meditation group in comparison with the relaxation and control 
groups. Contrary to my prediction, result revealed no significant difference across 
groups in HR and SC during the Cyberball game. In fact, after the Cyberball game, 
participants from both meditation and relaxation groups actually experienced 
significantly higher SC in comparison with those in the control group. 
One possible explanation for the heightened arousal level among the intervention
groups could be owing to the fact the control participants had a shorter session (15 
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minutes less) because they did not have to listen to the audio. Participants from the 
intervention group may become more tired and therefore more irritable toward the end 
of the session and as a consequence generated a higher level of SC. Future studies could 
provide similar length task (e.g., listening to neutral sounds) to the control group so the 
length of time across three conditions can be standardized. Also, heightened arousal 
could simply signify alertness or increase in mental activity rather than stress. In 
retrospect, physiological arousal alone may not be able to pin-point the specific kind of 
emotion one undergoes. Future research can incorporate other means of measurement, 
such as facial expression coding, measuring cortisol level (Tang et al., 2007), or 
respiratory sinus arrhythmia (RSA) for more precise gauging of emotion regulation 
(Gyurak & Ayuduk, 2008). 
Stronger Resilience toward Ostracism?
The meditation group expressed significantly higher level of self-esteem and 
sense of meaningful existence comparing with no-intervention control after the 
exclusion task. This finding may imply that a 15-minute mindfulness training can exude 
a slight protective effect on one’s self-worthiness in spite of being rejected. Other studies
have shown that being more mindful tended to associate with better self-worthiness or 
its improvement. For example, an 8-week mindfulness-based stress reduction program 
yielded significant enhancement in self-esteem among community members as well as 
people suffered from social anxiety disorder (Roth & Creaser, 1997; Goldin & Gross, 
2010).  Positive relationship between mindfulness, self-esteem and self-acceptance was 
observed among a group of college students (Thompson & Waltz, 2007). Leary et al. 
(2007) also discovered that self-compassion was able to buffer against self-
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catastrophizing feeling, achieve greater equanimity when imagining distressful social 
incidents. When their participants were guided to process those negative events in a self-
compassion manner, they reported less negative affect and more willing take personal 
responsibility. 
Perceiving things in multiple perspectives allow people to decouple the 
relationship between a negative incident and its impact on self value. The capacity of 
meta-cognitive awareness (i.e. thoughts are not facts) is a theme that permeates most 
mindfulness-based interventions, such as mindfulness-based stress reduction (MBSR), 
acceptance and commitment therapy (ACT), and mindfulness-based cognitive therapy 
(MBCT). Rather than disputing negative thoughts and emotions, these therapeutic 
techniques coach people to change their relationship with them. (Hayes & Smith, 2005; 
Teasdale, Segal, & Williams, 1995). Therefore, through unconditional acceptance and 
treating any thought or feeling as a transient mental process rather than an accurate 
reflection of the objective truth, people feel less invalidated and thus stronger resilience 
against hardship. 
Does Mindfulness Increase Selfless Behavior?
In the mixed-motive game, participants needed to decide the amount of points 
allocating to themselves versus the person who just excluded them, and they also got the
chance to fill in a Communication Checklist to convey how they feel toward another 
person. It was assumed that meditation group should act more selflessly by giving more 
points to their opponents instead of themselves. Also, meditation group was speculated 
to score higher on positive communication styles and lower on negative communication 
styles. However, result showed no significant group difference on point allocation, and 
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neither were the communication styles. Therefore, it was inconclusive to argue how 
meditation affected participant’s selfless behavior. One way to understand how 
meditation affects altruism behaviorally, future study can deploy paradigm that are more 
naturalistic. For example, when participants are ready to get paid, experimenter can 
pretend that they are running out of cash and ask participant whether they are willing to 
let others (i.e. confederates who rejected them previously) to be paid first. 
Implicit Attitudes toward Self and Others
To tap into the automatic reactions that may be out of individuals’ conscious 
awareness, this study incorporated implicit association tasks to assess one’s implicit 
attitude toward self and others after the social exclusion manipulation. Result revealed 
no significant difference among groups in their implicit attitudes. The finding is 
somewhat inconsistent with other mindfulness studies. For example, Hutcherson et al 
(2008) reported that for those who went through a 7-minute loving-kindness exercise, 
significant implicit positivity toward strangers was found. Law (2011) also observed 
greater implicit positivity towards self among participants who went through a brief 
loving-kindness meditation.
When looking more closely, such inconsistency could be caused by the different 
experimental design being used in this study and theirs. First, implicit measurements 
from neither study were accounting for any social stressor effects. Second, the 
significant finding observed in Hutcherson’s study was on a stranger whom the 
participants already encountered when they were instructed to look at his/her picture and
to send compassion to during the intervention. In contrast, participants in this study were
not guided to send gratitude to the virtual confederates who later rejected them and 
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whom they were primed to think about in the implicit task. Therefore, I postulate that 
any implicit positivity toward self or others potentially being created by the brief 
meditation was too feeble to be detected after the exclusion task. To better capture how 
people’s implicit attitude changed throughout the experiment, future study can arrange 
separate implicit tasks for each manipulation (e.g. one before and after intervention, and 
another one after exclusion task).
Was Brief Mindfulness Session Successful in Improving Mindfulness? 
Participants’ mindfulness level was captured twice. One was two weeks prior to 
their scheduled experiment, another one toward the end of the session. The former 
provided a baseline index, while the latter one allowed us to see how intervention 
followed by exclusion manipulation affected their mindfulness level. 
Result indicated that, among the three conditions, only the meditation group 
experienced a significant increase in how positive (i.e. friendly, joyful, accepting and 
compassionate) they felt toward themselves (i.e. SOFI’s Positive Self), while no 
significant change for the other two groups. In terms of how positive they felt toward 
others (i.e. SOFI’s Positive Other), we observed a significant drop for the relaxation and 
control groups, which can probably be attributed to the rejection effect induced by the 
exclusion task. However, in line with my expectation, the meditation group’s view 
toward others remained as positive as before. One plausible way to account for this 
finding is the cultivation of mindful compassion. Previous study showed that 
mindfulness could elevate people’s level of empathy and even forgiveness toward those 
who had offended them (Benn, Akiva, Arel, & Roeserheart rate, 2012). 
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This significant finding may provide a piece of positive evidence regarding the 
efficacy of the brief mindfulness training. It is likely that, through fostering a bit of 
compassion and common humanity, participants from meditation group were better able 
to forgive other’s wrong doings and hold less grudges toward those who had treated 
them unfairly.
Overall, only two out of 5 dimensions of the mindfulness facet displayed 
significant cross group differences. The significance may seem negligible, however, it is 
important to point out that meditation group had the greatest improvement in 
mindfulness, as assessed by the each dimension in both mindfulness scales (i.e. SMQ 
and SOFI). In light of this, the result is still encouraging considering the relatively small 
amount of mindfulness dosage prescribed in this study.
How Does the Mindfulness and Self-Compassionate Predisposition Affect One’s 
Receptivity toward Brief Mindfulness Training?
Overall, our correlational data indicated that participants who had a higher 
mindfulness and self-compassionate predisposition tended to be more resilient toward 
the negative impact induced by the Cyberball game. For example, these individuals tend 
to have a greater sense of belonging, self-esteem, meaningful existence, self-control and 
positive mood despite of being rejected. More self-compassionate individuals also tend 
to be friendlier and less withdrawn when communicating with others. This finding is 
consistent with Niemiec’s finding that mindful individuals appeared to be less defensive 
when facing threats (i.e. reminder of death) (Niemiec, Brown, Kashdan, Cozzolino, 
Breen, Levesque-Bristol, & Ryan, 2010). By observing the exclusion as it is without 
over-identifying oneself with the experience, one might be able to distance themselves 
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from subjective discomfort and remind themselves of their own core values regardless of
the external judgment. As Brown and Ryan (2003) discovered, moment-to-moment 
mindfulness led to greater autonomy (i.e. behaving in accordance with one’s values) and 
positive affect. Being more mindful also enhance people’s tolerance of unpleasantness. 
As reported by Eifert and Heffner’s (2003) experimental study using carbon-dioxide 
inhalation, when highly anxious individuals were taught to use mindful acceptance 
rather than diaphragmatic breathing technique to deal with the aversive somatic 
symptoms, they reported a lesser amount of fear, fewer catastrophic thoughts, less likely 
to dropout, and more willingness to return for more sessions, despite of the fact both 
conditions were observed to have the same physiological arousal.   
Moreover, people of various levels of mindfulness and self-compassion seem to 
benefit from mindfulness training differently. For instance, after receiving the brief 
meditation, individuals who were more mindful and self-compassionate displayed more 
generous behavior toward those who had rejected them. This self-report data was also 
consistent with the implicit task result, which showed that the brief meditation was able 
to reduce the positive bias among the more mindful individuals. It is possible that, for 
those who are already more attuned to their thoughts and feelings, meditation make it 
easier for them to disengage from the usual self-indulgent, self-focusing reactions. With 
a less inflated sense of self, one is then more capable to act with empathy, compassion 
and altruism toward others (Kristeller, & Johnson, 2005). 
At the same time, for those who tended to carry negative qualities toward others, 
experiencing meditation also exuded some beneficial effects. It turns out that the brief 
mindfulness exercise made them less likely to blame others and to ingratiate themselves 
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to others. I speculate that, being reminded that it is acceptable to make mistake and 
realizing that everyone stumbles, can lighten up the burden of accepting responsibility. 
Study revealed that more mindful individual tends to be less defensive when being 
challenged (Lakey, Kernis, Heppner, & Lance, 2007). As a result of that, they feel 
comfortable to remain authentic to their core values without constantly seeking other’s 
validation (Lakey et al., 2007). Such claim can also be corroborated by how mindfulness
is being used to treat social anxiety disorder (SAD). People suffered from SAD are 
characterized by their excessive fear of social evaluation. Such fear leads to constant 
avoidance which further perpetuates the problem. Using mindfulness-based intervention,
patients were taught to observe and experience their anxieties without avoiding them 
(Brady & Whitman, 2012). Through non-judgmental awareness, they gradually becomes
less reactive and is able to appraise the situation in a more objective way (Schmertz, 
Masuda, & Anderson, 2012, Goldin, & Gross, 2010). 
Limitations
Several limitations in the present study prevent us from drawing definitive 
conclusions about the effect of brief mindfulness training. 
First, while listening to the meditation or relaxation audio, many participants fell 
asleep, which was made obvious especially when their heads started bobbling forward 
and back. Since there is no objective way to clearly identify the ‘sleepers’ and to 
quantify the frequency and duration of them dozing off, no data were omitted from 
analysis as a result of this. With the already low dosage of meditative training, however, 
the inability to stay awake throughout the entire 15-minute could greatly diminish the 
effectiveness of meditation. Our results seemed to concur to this argument since most 
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outcomes were statistically similar between meditation and relaxation groups. One way 
to resolve this issue in future study is by asking participants to remain standing and to 
keep their eyes open while listening to the audio; or, incorporating stretching poses into 
the intervention procedure to better engage the participants. 
Second, the social exclusion effect produced by Cyberball game may disappear 
as participants figured out the real intention of the Cyberball paradigm when completing 
the Need-Threaten Assessment immediately followed the game. A number of 
participants later told the experimenter that they were quite certain about the intention of
the Cyberball game once they took the Need-Threaten Assessment because some of the 
survey statements made it obvious that the game was about exclusion. This may explain 
the non-significant findings for the subsequent outcomes. The reason those participants 
were not excluded from analysis was that the experimenter did not systematically solicit 
for their opinion regarding how much they believe the Cyberball game was real. 
Therefore, no remark was made for those who raised such comment during debriefing. 
In the future, one way to mitigate this problem is by putting off the assessment till end of
the experiment, so there is a lesser chance for participants to decipher the real intention 
of the Cyberball game. Also, to ensure a more diligent manipulation check, question 
such as “To what extent do you believe you were playing with real person?” can be 
added in the exit survey. Due to the first two limitations, it is uncertain that how much of
the non-significant outcome were produced by the lack of meditative dosage or the 
short-lived social exclusion effect, or a combination of both.
Third, the present study utilized heart rate (HR) and skin conductance (SC) as 
physiological indices for distress. As a caveat, physiological arousal can cover a wide 
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spectrum of emotions from distress, anger, to excitement. Because of this, future study 
might want to include other biophysiological techniques to give a more precise 
measurement of emotion. In addition, although there was no significant difference across
groups in terms of baseline HR and SC, it is still advisable to set aside certain period of 
time at the beginning of each session for participants to just sit quietly, similar to the 
procedure described in the study conducted by Ditto et al (2006) and Law (2011). This 
would facilitate physiological markers returning to baseline and minimize potential 
variation in arousal induced by prior activities.
Fourth, due to time constraint, Self Compassion Scale was not included as part of
the post-survey. It limited our ability to evaluate how self compassion level changed 
across time among groups. 
Fifth, the exploratory nature of deploying multiple measurements for outcomes 
could inflate the rate of false positive conclusion (i.e. Type 1 error). This is a common 
problem in clinical trial studies and has been coined as “the problem of multiplicity” 
(Feise, 2002). One recommended approach is to use composite end-point. For example, 
to measure the extent of being threatened by the social exclusion task, one composite 
score can be derived by the need-threatened assessment in lieu of having one score of 
each aspect of need. This approach reduces the risk of committing Type 1 error without 
adjusting the alpha value which can sometimes deem too conservative (Feise, 2002). 
Implications and Conclusion
Despite of the limited protective effect on social exclusion and the improvement 
in mindfulness, this study identified a few potential benefits of brief mindfulness 
training on social ostracism. In addition, the interaction effect between meditation and 
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trait mindfulness also added to the existing knowledge regarding the role of dispositional
mindfulness on people’s receptivity toward mindfulness intervention (Shapiro, Brown, 
Thoresen, & Plante, 2011). Furthermore, this study compliments the growing literature 
in exploring how meditation works, particularly in how self-compassion and 
mindfulness affect mental well-being. In a study conducted by Kuyken et al (2010), it 
demonstrated that the enhancement of self-compassion and mindfulness were crucial 
mediators for the positive effects of MBCT among people with severe depression. 
The comparison with relaxation also helped differentiate mindfulness from mere 
relaxation. For example, instead of letting your mind drifting off, meditators learn to pay
attention on purpose to every arising thoughts, feelings and sensations with acceptance. 
This state of open awareness allows people to have more control over how to respond 
under various circumstances. This is substantiated by fMRI and EEG findings that 
meditation activates neural structure responsible for active cognitive processing, 
attention and control of autonomic nervous system (Lazar, Bush, Gollub, Fricchione, 
Khalsa, & Benson, 2000). Mindfulness is a unique state of consciousness distinctive 
from pure relaxation (Dunn, Hartigan, & Mikulas, 1999; Ivanovski & Malhi, 2007). 
When learning mindfulness, instructor usually reminds students that the goal of 
meditation is not to relax, but merely be aware of the present moment. With times, 
nonetheless, relaxation would come by itself (Kabat-Zinn, 1990). According to Jain et al 
(2007), mindfulness was successful in reducing distress and improving mood uniquely 
via the reduction of rumination and distraction.  This unique state of consciousness 
allows people to face social ostracism without being trapped in the automatic and 
reflexive stage of emotional reactivity. Together with compassion, it gives us the 
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capacity to interpret the situation with more objectivity and kindness. All these in turn 
would help the stigmatized individuals to stay positive and to better sustain their well-
being despite of the ostracism encountered But as a note of caution, the differentiation 
observed between mindfulness and relaxation in this study was minimal. Again, it might 
have to do with participant’s tendency in both interventions to fall asleep and thus 
reducing the impact of mindfulness in the meditation group. 
Practically, the present study is one of the few multimodal experimental studies 
that purposely investigate the effect of brief mindfulness training on social ostracism, 
comparing with relaxation training and no intervention control groups. Future studies 
can investigate how brief mindfulness training over an extended period facilitates people
integrating mindfulness into daily life, and what factors contribute to greater receptivity 
for promoting more formal practice, especially among the stigmatized population. 
So far, only a handful of studies specifically investigated the efficacy of brief 
mindfulness practice. The findings were mixed. For example, Glück and Maercker 
(2011) asked the participants to spend 20 minutes a day, for a total of two weeks to 
attend mindfulness training via the internet. Result revealed no significant improvement 
in mindfulness group comparing with waitlist control in aspects such as perceived stress,
mood and mindfulness. Nonetheless, their findings discovered that highly distressed 
individuals could benefit more in terms of stress reduction relative to less distressed 
individuals. Other studies incorporating with certain extent of human instruction seem to
yield more encouraging result. For example, Moore and co-workers discovered that a 
prescription of 10-minute daily mindfulness practice over a course of 16 weeks would 
bring forth improvement in neural functioning pertaining to attentional control as 
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revealed by EEG recordings. And there was a positive correlation between time 
spending on daily meditation and self-report mindfulness (Moore. et. al., 2012). Their 
treatment group had received a 2-hour mindfulness introductory training given by a 
mindfulness instructor prior to engaging in their daily meditation by themselves. In 
another study conducted by Zeidan and co-workers, participants who went through 4 
sessions of meditation training (20 minutes each) guided by a mindfulness instructor 
showed significant improvement in cognitive processing, mindfulness, along with 
reduction in fatigue, and anxiety in comparison with active control group (Zeidan, 
Johnson, Diamond, David, & Goolkasin, 2010). Therefore, to implement the most cost-
effective mindfulness training, we need to strike a fine balance in terms of the amount of
face-to-face guidance and practicing time. For more extensive literature review 
concerning the relationship between mindfulness practice time and positive outcomes, 
please refer to the article written by Carmody and Baer (2009).  
Due to the brevity of meditation time in this study, the meditation script being 
used was largely a combination of sitting meditation (e.g. focusing on the body sensation
and breathing) and loving-kindness meditation (e.g. visualizing another person and 
wishing them well), and it began with a brief introduction on the essence of self-
compassion and mindfulness. The script is attempted to encompass all three axioms of 
mindfulness (i.e. intention, attention and attitude) as delineated by Shapiro and others in 
2006. In order to better understand the mechanism of mindfulness, in particularly within 
the context of social ostracism, it is important to examine each component separately 
regarding their effects on various aspect of well-being. For example, to what extent does 
attending to the present moment help people reduce psychological pain? How does an 
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attitude of loving-kindness by itself help people forgive the wrong-doer? How can 
intention be cultivated and to what degree it helps practitioner adhering to the meditation
routine? Does sum of all parts indeed greater than whole? To answer these questions, 
more extensive study will be needed.  . 
In sum, this study offers both correlational and experimental data on the potential
impact of brief mindfulness training in social ostracism, together with how trait 
mindfulness and self-compassion can affect people’s reaction toward rejection and 
receptivity toward meditation. Despite of the limited positive findings unveiled in the 
meditation group (e.g. self-report positivity toward self and others, self-esteem and 
meaningful existence), this study can be treated as a first step in exploring the impact of 
brief mindfulness training in social ostracism. 
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(English Translation of Meditation Script)
This is a compassion sitting meditation. Please slowly close your eyes, and listen 
to my guidance. During meditation, we try to find the silence within ourselves and 
nurture our loving-kindness. We all have born with compassion. But as we grow, our 
compassion has been buried deep. A lot times, our unhappiness and suffering were as a 
result of our self-criticism. We always think we’re not good enough, not perfect enough. 
In fact, we have to understand that all human-beings are imperfect. We all make 
mistakes; encounter failures or things we dislike. All of these are common human 
experience. Therefore, during our exercise, it’s ok to encounter difficulties. Try not to 
blame yourself. Just take thing as it is. If you can just accept one moment at a time, this’s
already considered as being compassionate.
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Now, let’s sit comfortably. Keep your feet on the floor, back straight. Let you 
spine, neck and head extend naturally, not too tight. Relax your shoulder, gently put your
hands on your lap. During the following practice, try to stay alert. Feel free to open your 
eyes if you like.
Let’s feel our body, from head to toe. If there’s any part that you feel 
uncomfortable, and would like to move them, try to pay attention to how you move your
body. Slowly let your body sink into a comfortable pose. Pay attention to your breathing.
You can put your attention to the tip of your nose, or your abdomen, wherever 
the breathing feels stronger. 
Try to feel each breath, no matter how long or how deep, just observe and accept 
it. Don’t need to control it. Just breathe naturally. Inhale, exhale, inhale, exhale. In the 
following practice, if there’s any part they you don’t feel like following, you can bring 
your focus back to breathing, then come back with us when you desire.
Now, let’s bring our attention from breathing to our body, from head to toe. Feel 
every part of our body. You may feel chilly, warm, or other sensations, or nothing at all. 
it’s all fine. Try to have a sense of openness, there’s no need to judge how you feel; like 
or dislike, should or shouldn’t. Just observe them.
Try to be aware of the physical sensation and emotion. Accept the present 
moment.
Now, let’s cultivate a sense self-compassion. First, try to find an inner sense of 
happiness. Try to feel it. Now, wish well for yourself. May I be happy. You can choose 
other words as you like. As you send your wishes, if you get distracted by any thoughts 
or feelings, just need to be aware of them, neither need to analyze it nor suppress it, try 
pay attention to this moment. Let’s wish well to yourself again. May I be happy. Let this 
wish flow to your heart and feel it.
Now, let’s wish for yourself a sense of peacefulness. May I be safe. May I be free
from danger. Be aware of how you feel. Let this wish flow deep to your body, your 
heart. May I be safe. May I be free from danger. Be aware your feeling, accept it as it is.
Let us wish for healthy body and mind. May I be healthy, may I be healthy. What
do you feel? How does your body react? If you experience any pain or discomfort, try to
send some love to these areas. Let us wish wellness to every single part of ourselves. Try
to keep our mind gentle and open. Accept this moment. May I be healthy, may I be 
healthy.
After sending happiness, peace, and health to ourselves, let’s wish ourselves to 
always be at ease. Doesn’t matter what the environment is, or how your body feel, we 
can always wish ourselves well, take care of ourselves and live with ease. If you feel 
something different, or feel nothing, it’s ok. Just accept the present experience. Again, 
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may I be happy; may I be at peace, may I be healthy, may I take care of myself and live 
with ease. You can recite these phrases silently. 
Now, after sending compassion to ourselves, try to think of someone you like. He
or she can be a family member, your partner, friends or relatives, or even an animal, your
pet.  When you think of them, you can feel warmth coming from your heart; a smile 
comes on your face. Then you think of them and wish them well. Wish them to be safe 
and healthy; wish them to live at ease. You can use words that you feel as appropriate. 
What do you feel when you wish them well? Just accept your feeling. Wish them to be 
safe and happy. Wish them to live healthily and at ease. 
Lastly, let’s send our compassion to others, doesn’t matter if we know them or 
not. Wish we all can nurture a sense of compassion and be able to spread this 
compassion to others. May everyone be healthy and happy. May everyone be safe and at 
ease. May everyone be joyful and content. 












































(English Translation of Relaxation Script)
This is a self-directed relaxation exercise. Please close your eyes, sit 
comfortably, slowly follow my guidance.
Self-directed relaxation allows you to enter a state of relaxation by using your 
mind. During exercise, attention can be directed at several part of your body, including 
your hands, feet and abdomen. When these parts become completely relaxed, you can 
feel their heaviness and warmth. This is the ideal state of relaxation. This exercise can 
enhance your sensitivity to your body, and allows you to influence blood circulation and 
body temperature.
Now, try to stay relax. If this’s your first time, you can imagine you are at a quiet 
place, such as a beach or grassland. Just go naturally in the exercise, listen calmly to my 
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guidance; allow your body to relax. Intentional control of your feeling or reaction will 
only tense you up. When you first practice this technique, your body may not be able to 
respond appropriately. You don’t have to worry about it even that’s the case. Just be 
natural. During the upcoming exercise, there’ll moments that you won’t be hearing my 
voice. This’s intentional, which allows you to practice on your own. Now, let’s begin our
exercise.
First, let’s sit in a comfortable position; take a few deep breathes. Inhale, exhale, 
inhale, exhale, inhale, exhale. Then, slowly relax our body.
Now, focus on your right hand. Your right hand starts getting heavier and 
warmer. Your right hand starts getting heavier and warmer, heavier and warmer. This is 
your relaxation time, there’s no need to think about anything else, just focus on your 
right hand. Try to feel its heaviness and warmth. You can recite this thought silently, 
“My right hand becomes heavy and warm. My right hand becomes heavy and warm. My
right hand becomes heavy and warm. My right hand becomes heavy and warm.” Try to 
feel your right hand. Do you feel its heaviness? Feel like you can’t even lift it up? Do 
you feel its warmth? Keep those feeling within you, then move your attention to your 
left hand.
Your left hand is feeling relax, feeling heavy, like it’s weighting down. Left hand 
is feeling heavy and warm. Left hand is feeling heavy and warm. Try to feel the 
heaviness and warmth of your left hand. Try not to think of something else, this’s your 
relaxing time. Feel the heaviness and warmth of your left hand. Your left hand is heavy 
and warm. Recite silently to yourself, “My left hand becomes heavy and warm. My left 
hand becomes heavy and warm.” Can you feel the heaviness and warmth of your left 
hand? Alright, let’s focus on both hands.
Let’s say to ourselves, “My hands are heavy and warm. Both hands are heavy 
and warm. Both hands are heavy and warm, heavy and warm.” You can recite this 
silently, until you feel the relaxation of both hands.
Next, let’s bring our attention to our abdomen. Imagine a sense of warmth is 
coming from the center of the abdomen and slowly spreading out. My belly is comfy 
and warm. Slowly enjoy this feeling. 
Our hands are heavy and warm, our abdomen is comfy and warm. Now, let’s 
switch our attention to our feet.
Feel the heaviness and warm of our feet. They are heavy and warm, heavy and 
warm. This feeling of heaviness and warmth slowly spread to our calf, and our thigh. We
can feel the warm and weight of both the calf and thigh. Feel it. Try recite to yourself 
“Both of my feet are heavy and warm, heavy and warm, heavy and warm.” 
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Now, we feel relaxed. Hands are heavy and warm. Feet are relaxed and warm. 
Abdomen is also comfortable and warm. In the upcoming time, you can recite these 
words silently to keep yourself relaxed.
Alright, our time is up. I will count down from five, then you can slowly open 




Please read each statement and circle a number 0, 1, 2 or 3 which indicates how much the statement
applied to you over the past week. There are no right or wrong answers. Do not spend too much time
on any statement.
The rating scale is as follows:
0 Did not apply to me at all
1 Applied to me to some degree, or some of the time
2 Applied to me to a considerable degree, or a good part of time
3 Applied to me very much, or most of the time
1 I found it hard to wind down 
2 I was aware of dryness of my mouth
3 I couldn't seem to experience any positive feeling at all 
4 I experienced breathing difficulty (eg, excessively rapid breathing, 
breathlessness in the absence of physical exertion)
5 I found it difficult to work up the initiative to do things 
6 I tended to over-react to situations 
7 I experienced trembling (eg, in the hands) 
8 I felt that I was using a lot of nervous energy 
9 I was worried about situations in which I might panic and make a fool of 
myself
10 I felt that I had nothing to look forward to 
11 I found myself getting agitated
12 I found it difficult to relax 
13 I felt down-hearted and blue 
14 I was intolerant of anything that kept me from getting on with what I was 
doing
15 I felt I was close to panic 
16 I was unable to become enthusiastic about anything 
17 I felt I wasn't worth much as a person 
18 I felt that I was rather touchy 
19 I was aware of the action of my heart in the absence of physical exertion 
(eg, sense of heart rate increase, heart missing a beat)
20 I felt scared without any good reason 
21 I felt that life was meaningless 
0    1    2    3
0    1    2    3
0    1    2    3
0    1    2    3
0    1    2    3
0    1    2    3
0    1    2    3
0    1    2    3
0    1    2    3
0    1    2    3
0    1    2    3
0    1    2    3
0    1    2    3
0    1    2    3
0    1    2    3
0    1    2    3
0    1    2    3
0    1    2    3
0    1    2    3
0    1    2    3
0    1    2    3
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APPENDIX C
Self-Compassion Scale (26 Items)
HOW I TYPICALLY ACT TOWARDS MYSELF IN DIFFICULT TIMES
Please read each statement carefully before answering. To the left of each item, indicate how 
often you behave in the stated manner, using the following scale:
     Almost                                                                                               Almost
      never                                                                                                 always
          1                         2                         3                         4                         5
_____ 1.  I’m disapproving and judgmental about my own flaws and inadequacies.
_____ 2.  When I’m feeling down I tend to obsess and fixate on everything that’s wrong.
_____ 3.  When things are going badly for me, I see the difficulties as part of life that everyone 
goes through.
_____ 4.  When I think about my inadequacies, it tends to make me feel more separate and cut 
off from the rest of the world.
_____ 5.  I try to be loving towards myself when I’m feeling emotional pain.
_____ 6.  When I fail at something important to me I become consumed by feelings of 
inadequacy.
_____ 7. When I'm down and out, I remind myself that there are lots of other people in the 
world feeling like I am.
_____ 8.  When times are really difficult, I tend to be tough on myself.
_____ 9.  When something upsets me I try to keep my emotions in balance.  
_____ 10. When I feel inadequate in some way, I try to remind myself that feelings of 
inadequacy are shared by most people.
_____ 11. I’m intolerant and impatient towards those aspects of my personality I don't like.
_____ 12. When I’m going through a very hard time, I give myself the caring and tenderness I 
need.
_____ 13. When I’m feeling down, I tend to feel like most other people are probably happier 
than I am.
_____ 14. When something painful happens I try to take a balanced view of the situation.
_____ 15. I try to see my failings as part of the human condition.
_____ 16. When I see aspects of myself that I don’t like, I get down on myself.
_____ 17. When I fail at something important to me I try to keep things in perspective.
_____ 18. When I’m really struggling, I tend to feel like other people must be having an easier 
time of it.
_____ 19. I’m kind to myself when I’m experiencing suffering.
_____ 20. When something upsets me I get carried away with my feelings.
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_____ 21. I can be a bit cold-hearted towards myself when I'm experiencing suffering.
_____ 22. When I'm feeling down I try to approach my feelings with curiosity and openness.
_____ 23. I’m tolerant of my own flaws and inadequacies.
_____ 24. When something painful happens I tend to blow the incident out of proportion.
_____ 25. When I fail at something that's important to me, I tend to feel alone in my failure.
_____ 26. I try to be understanding and patient towards those aspects of my personality I don't 
like.
APPENDIX D
Southampton mindfulness questionnaire (SMQ) 16 item
Usually when I experience distressing thoughts and images… *
Strongly Disagree                     Strongly Agree
1. I am able just to notice them without 
reacting
     0——1——2——3——4——5——6
2. They take over my mind for quite a while 
afterwards
     0——1——2——3——4——5——6
3. I judge the thought/image as good or bad      0——1——2——3——4——5——6
4. I feel calm soon after      0——1——2——3——4——5——6
5. I am able to accept the experience      0——1——2——3——4——5——6
6. I get angry that this happens to me      0——1——2——3——4——5——6
7. I notice how brief the thoughts and images 
really are
     0——1——2——3——4——5——6
8. I judge myself as good or bad, depending 
on what the thought/image is about
     0——1——2——3——4——5——6
9. I ‘step back’ and am aware of the thought 
or image without getting taken over by it
     0——1——2——3——4——5——6
10. I just notice them and let them go      0——1——2——3——4——5——6
11. I accept myself the same whatever the 
thought/image is about
     0——1——2——3——4——5——6
12. In my mind I try and push them away      0——1——2——3——4——5——6
13. I keep thinking about the thought or 
image after it’s gone
     0——1——2——3——4——5——6
14. I find it so unpleasant I have to distract 
myself and not notice them
     0——1——2——3——4——5——6
15. I try just to experience the thoughts or 
images without judging them
     0——1——2——3——4——5——6
16. I lose myself in the thoughts/images      0——1——2——3——4——5——6
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* Wordings changed to “when I experienced distressing thoughts and images during the 
experiment” when this survey was presented at the end of the study.
APPENDIX E
Self-Other Four Immeasurable (SOFI) 
Very slightly or not at all   A little         Moderately      Quite a bit   Extremely
Friendly—toward myself 1                     2                     3                     4                     5
Friendly—toward others 1                     2                     3                     4                     5
Hateful—toward myself 1                     2                     3                     4                     5
Hateful—toward others 1                     2                     3                     4                     5
Angry—with myself 1                     2                     3                     4                     5
Angry—with others 1                     2                     3                     4                     5
Joyful—for myself 1                     2                     3                     4                     5
Joyful—for others 1                     2                     3                     4                     5
Accepting—toward myself 1                     2                     3                     4                     5
Accepting—toward others 1                     2                     3                     4                     5
Cruel—toward myself 1                     2                     3                     4                     5
Cruel—toward others 1                     2                     3                     4                     5
Compassionate—toward myself 1                     2                     3                     4                     5
Compassionate—toward others 1                     2                     3                     4                     5
Mean—toward myself 1                     2                     3                     4                     5
Mean—toward others 1                     2                     3                     4                     5
This scale consists of a number of words that describe different thoughts, feelings, and 
behaviors. Read each item and then circle the appropriate answer next to that word Indicate to 
what extent you have thought, felt, or acted this way toward yourself and others during the 
past WEEK*. 




Assessment of manipulations, need satisfaction, and mood following ostracism (31
items)
For each question, please circle the number to 
the right that best represents the feelings you 
were experiencing during the game Not at all Extremely
Belonging
I felt ‘‘disconnected’’ (R)  1                     2                     3                     4                     5
I felt rejected (R) 1                     2                     3                     4                     5
I felt like an outsider (R) 1                     2                     3                     4                     5
I felt I belonged to the group 1                     2                     3                     4                     5
I felt the other players interacted with me a lot 1                     2                     3                     4                     5
Self-esteem
I felt good about myself 1                     2                     3                     4                     5
My self-esteem was high 1                     2                     3                     4                     5
I felt liked 1                     2                     3                     4                     5
I felt insecure (R) 1                     2                     3                     4                     5
I felt satisfied 1                     2                     3                     4                     5
Meaningful existence
I felt invisible (R) 1                     2                     3                     4                     5
I felt meaningless (R) 1                     2                     3                     4                     5
I felt nonexistent (R) 1                     2                     3                     4                     5
I felt Important 1                     2                     3                     4                     5
I felt useful 1                     2                     3                     4                     5
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Control
I felt powerful 1                     2                     3                     4                     5
I felt I had control over the course of the game 1                     2                     3                     4                     5
I felt I had the ability to significantly alter events 1                     2                     3                     4                     5
I felt I was unable to Influence the action of others (R) 1                     2                     3                     4                     5
I felt the other players decided everything (R) 1                     2                     3                     4                     5
Mood
Good 1                     2                     3                     4                     5
Bad 1                     2                     3                     4                     5
Friendly 1                     2                     3                     4                     5
Unfriendly 1                     2                     3                     4                     5
Angry 1                     2                     3                     4                     5
Pleasant 1                     2                     3                     4                     5
Happy 1                     2                     3                     4                     5
Sad 1                     2                     3                     4                     5
Manipulation check
For the next three questions, please circle the number to the right (or fill in the blank) that best represents the 
thoughts you had during the game
I was ignored 1                     2                     3                     4                     5
I was excluded 1                     2                     3                     4                     5
Assuming that the ball should be thrown to each person equally (33% if three people; 25% if four people), 







This communications checklist is to be filled out and then given to your fellow subject for 
him/her to read. Please indicate the degree to which these statements apply to you right now by 
placing an X through the appropriate number.
0 – Does not apply
1 – Somewhat true
2 – Moderately true
3 – Mostly true
4 – Extremely true
1. I hope that I am doing okay, as far as you are concerned. 0   1   2   3   4  
2. I am irritated with you. 0   1   2   3   4
3. I hope that you feel friendly towards me. 0   1   2   3   4
4. I would feel better about myself if you were more friendly. 0   1   2   3   4
5. I am getting discouraged with myself. 0   1   2   3   4
6. You could help me to do better. 0   1   2   3   4
7. I wish that I were doing this with someone else. 0   1   2   3   4
8. I want to cooperate with you. 0   1   2   3   4
9. I don’t feel so discouraged when you cooperate with me. 0   1   2   3   4
10. Right now, I don’t care what you do. 0   1   2   3   4
11. Like most people, I am feeling competitive. 0   1   2   3   4
12. I feel friendly towards you. 0   1   2   3   4
13. I am feeling pretty tired. 0   1   2   3   4
14. I don’t feel that I have the hang of this. 0   1   2   3   4
15. Given the chance, I would like to put you down. 0   1   2   3   4
16. I wish that I were as good at this as you. 0   1   2   3   4
17. Maybe with practice, I will do better. 0   1   2   3   4
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18. We both seem to be doing well. 0   1   2   3   4
19. You are making me feel down on myself. 0   1   2   3   4
20. I feel like giving up on this. 0   1   2   3   4
21. I enjoy seeing you do well on this. 0   1   2   3   4
22. I enjoy working with you on this. 0   1   2   3   4
23. I am feeling sort of down. 0   1   2   3   4
24. Most people make me discouraged. 0   1   2   3   4
Item mapping for each communication types
Extrapunitive: 2, 7, 11, 15
Cooperative-friendly: 8, 12, 18, 22
Ingratiation: 1, 3, 16, 21
Sadness, self-devaluation: 5, 14, 17, 23
Blame partner, for devalued feeling: 4, 6, 9, 19
Helplessness, withdrawal: 10, 13, 20, 24
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